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and sputtered [5] [6] [7] [8] [9] thin metal films exhibit a fine grained structure and thus grain-boundary scattering can significantly dominates the electromechanical properties of these films [10] [11] [12] [13] . Mayadas and Shatzkes [14] have taken into account the grain boundary scattering and have proposed a conduction model [14] which describes the combined effects of grain-boundary, external surfaces and background scatterings. The electrical resistivity PF of polycrystalline films is related to the resistivity p of an infinitely thick polycrystalline film by :
where po is the bulk resistivity, k is the reduced thickness allo and p the specularity parameter. a is related to the bulk mean free path (mfp) lo, the average random distance between scattering planes which is assumed equal to the average grain diameter, ag in the M-S model and the grain-boundary reflection coefficient r by :
Tellier and Tosser [10] have developed a mathematical model for the longitudinal and transverse strain coefficient of resistance in thin metallic polycrystalline films.
The longitudinal and transverse strain coefficient of resistivity, YFL and 03B3FT, can be defined by the equations :
and their expressions in the M-S model can be deduced from the previously published results [10] .
It yields :
where :
A is defined by eq. (2) Unfortunately the strain coefficient yFL and YFT cannot be evaluated analytically and theoretical results related to polycrystalline films have been computed [15] . However this method is complicated and we have studied analytical expressions of the gauge factors which allow a convenient description of the a, p and k dependence of strain coefficients. Values of the function H(a) have been previously -given [18] .
Then by defining for convenience :
we may deduce from equation (13) Finally wë obtain :
The values of the U(a) function are given in table 1 . Table I .
It would be noted that the corresponding linear plot of U-1(et) against a (Fig. 2) allows us to determine U-1(03B1) graphically with a sufficient accuracy (2 %).
The difference between the exact values and those deduced from equation (20) (20) and (16) into equations (6) and (7) the gauge factors may be written, using equation (15) In the one hand we observe (equations (21), (22) and (23)) that, as expected, values of the slope are equal to the values 03B3gL and ygT of gauge factors related to infinitely thick polycrystalline films [10] . Consequently it follows that the thin polycrystalline film gauge factors YF are given by the general formula :
It must be pointed out that the polycrystalline film resistivity PF and T.C.R. fit are given by :
according to previously published works [17, 19] .
Comparison of equations ( (25), (26) and (27) 
